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Abstract
This study aimed to estimate the importance of irrigation channels as a habitat for aquatic plants in the 
agricultural landscapes of alluvial fans. The aquatic flora of the Nasu Alluvial Fan located in the northeastern 
part of Tochigi Prefecture, central Japan, was surveyed and distribution maps for each species were drawn 
up in 2007. Thirteen species, including 2 alien species, were recorded in the study area. Most of the na-
tive aquatic plants were submerged plants that prefer flowing rather than stagnant water. The occurrence of 
these submerged species is likely due to the spring outflows that supply cool water to the irrigation channels 
throughout the year. A comparison of the current flora with those reported in past literature showed that most 
of the aquatic plants have existed since the 1990s without regional extinction. Moreover, 2 species －Potamo-
geton octandrus and P. kyushuensis－ were found in the area for the first time. Thus, the survey suggested 
that the irrigation channels were vital for maintaining the aquatic flora of this area. The distribution patterns 
of the aquatic plants were classified into 4 types according to their range and constancy in the study area. 
Aquatic flora of the entire alluvial fan was characterized by species with a wide range distribution and high or 
medium constancy such as Callitriche palustris, Sparganium spp., and Ranunculus nipponicus var. submersus. 
However, local and restricted distribution plants, such as several Potamogeton species, contributed to species 
richness on a local scale.
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Fig. 1.  Location and geography of the study area.
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3． ミ ク リ　Sparganium erectum L.， ナ ガ エ















5．バイカモ　Ranunculus nipponicus （Makino） 











7．アイノコイトモ　P. orientalis Hagstr.（Fig. 
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11．アイノコセンニンモ　P. kyushuensis Kadono 















究（角野 1982：沖他 1988：小林他 2006）で多く
の水生植物種の生育が確認されている範囲の値だっ
た。
Species Japanese name 
（和名）
Growth form＊1 Distribution range＊2
Hydrocharitaceae
Egeria densa オオカナダモ Submerged South America  and naturalized North 
America, Europe, Asia, Australia
Elodea nuttallii コカナダモ Submerged North America  and naturalized 
Europe and East Asia
Potamogetonaceae
Potamogeton fryeri フトヒルムシロ Froating-leaved Korean Peninsula, Sakhalin and 
Kuril Islands
P. distinctus ヒルムシロ Froating-leaved Korean Peninsula and China
P. octandrus ホソバミズヒキモ Froating-leaved Asia and Africa
P. crispus エビモ Submerged All over the world except for 
South America
P. kyushuensis アイノコセンニンモ Submerged Indigenous to Japan
P. orientalis アイノコイトモ Submerged East Asia
Sparganiaceae
Sparganium erectum ミクリ Emerged, froating-leaved
（submerged）
Widely throughout the Northern 
Hemisphere and Australia






バイカモ Submerged Indigenous to Japan
Haloragaceae
Myriophyllum spicatum ホザキノフサモ Submerged Eurasia Continent
Callitrichaceae
Callitriche palustris ミズハコベ Submerged, froating-leaved,
hygrophyte
Widely throughout the temperate 
zone of the Northern Hemisphere
＊1　Based on Kadono （1994a） and the observation in the study area.
＊2　Based on Kadono （1994a）.
Table 1. Aquatic plants found in the irrigation channels of the Nasu Alluvial Fan and their characteristics
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Fig. 4.  Distribution of Elodea nuttallii.
Fig. 5.  Distribution of Callitriche palustris.
Fig. 2.  Distribution of irrigation channels, spring-
waters, and sampling points for water quality.
Fig. 3.  Distribution of surveyed sections in the 
study area.  
Fig. 7.  Distribution of Egeria densa.
Fig. 6.  Distribution of Sparganium erectum （ ）, S. 
japonicum （△） and Sparganium spp. （●）.
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Fig. 8.  Distribution of Ranunculus nipponicus var. 
submersus.
Fig. 9.  Distribution of Potamogeton crispus.
Fig.10.  Distribution of Potamogeton orientalis.
Fig. 11.　Distribution of Potamogeton fryeri.
Fig. 12.  Distributions of species which showed re-
stricted occurrences. 
Potamogeton distinctus （●）, Myriophyllum spica-
tum （ ）, P. kyushuensis （▲） and P. octandrus （◇）.
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Spring outflows Irrigation channels drawn from rivers
Water tem-
perature （℃） 16.4 （14.7-17.5） 19.0 （17.9-20.9）
pH 6.1 （5.8-6.4） 7.3 （6.7-7.9）
EC（μS/cm） 138.4 （108-184） 99.1 （53-162）
Table 2. Water quarity of spring outflows and irriga-
tion channels drawn from rivers in the study area
Fig. 13.  Number of sections in which each species occurred.
－ 107 －
















































Egeria densa オオカナダモ ○ ○
Elodea nuttallii コカナダモ ○ ○
Potamogeton fryeri フトヒルムシロ ○ ○
P. crispus エビモ ○ ○
P. orientalis アイノコイトモ ○ ○
Sparganium erectum ミクリ ○ ○
S. japonicum ナガエミクリ ○ ○
Ranunculus nipponicus var. submersus バイカモ ○ ○ ○
Callitriche palustris ミズハコベ ○ ○ ○
S. subglobosum ヒメミクリ ○
Myriophyllum spicatum ホザキノフサモ ○ ○
Isoetes japonica ミズニラ ○
Hydrilla verticillata （L.f.） Royle クロモ ○
Brasenia schreberi ジュンサイ ○
Nymphaea tetragona ヒツジグサ ○
Ludwigia ovalis Miq. ミズユキノシタ ○
Elatine triandra Schk. ミゾハコベ ○
Limnophila sessiliflora キクモ ○
Utricularia vulgaris var. japonica タヌキモ ○
U. intermedia Heyne コタヌキモ ○
P. distinctus ヒルムシロ ○
P. octandrus ホソバミズヒキモ ○
P. kyushuensis アイノコセンニンモ ○
Total 10 12 1320
＊1　Specimen records in the study area in the list of  ＇Plants of Tochigi Ⅱ＇.
＊2　Literature records in the study area in the list of  ＇Plants of Tochigi Ⅰ＇.
Table 3. Aquatic species list of the study area in past literature compared with this study
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は， ジ ュ ン サ イ Brasenia schreberi J.F.Gmel.，
ヒツジグサ Nymphaea tetragona Georgi. タヌキ
モUtricularia vulgaris L. var. japonica （Makino） 
Tamuraなど主に止水域に生育する種や，ミズニ

























































































































Elodea nuttallii コカナダモ W-H W-M W-H W-H
Egeria densa オオカナダモ L-M L-M R R
Hydrilla verticillata クロモ L-M R
Vallisneria asiatica Miki セキショウモ R
Potamogeton fryeri フトヒルムシロ L-M
P. distinctus ヒルムシロ R L-M R R
P. malainoides Miki アイノコヒルムシロ R
P. octandrus ホソバミズヒキモ R W-M L-M R
P. malaianus Miq. ササバモ R
P. crispus エビモ W-M W-H L-M W-H L-M
P. kyushuensis アイノコセンニンモ R L-M W-H L-M
P. oxyphyllus ヤナギモ W-H R W-M
P. orientalis アイノコイトモ L-M L-M R
P. kamogawaensis Miki オオミズヒキモ W-H
Sparganium erectum ミクリ R R
S. japonicum ナガエミクリ W-M R L-M
S. subglobosum ヒメミクリ R
Sparganium spp. ミクリ属植物 W-H W-H
Ranunculus nipponicus 
 var. submersus バイカモ W-M W-M W-M L-M W-H
Nuphar japonicum DC. コウホネ R R
Myriophyllum spicatum ホザキノフサモ R R W-M W-M R
Callitriche palustris ミズハコベ W-H R
＊ W-H: Wide range distribution with high constancy.
 W-M: Wide range distribution with medium constancy.
 L-M: Local distribution with medium constancy.
 R: Restricted distribution.
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